I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Impacted teeth are prevented from eruption due to multifactorial causes such as lack of space in the dental arch or obstruction in their eruptive pathway.\[[@ref1]\] Unusual proliferation of odontogenic epithelium during tooth germ formation leads to the deviation of the developing tooth from its routine location. Maxillary and mandibular third molars and maxillary canines are the most frequently encountered impactions in descending order.\[[@ref2]\] Impacted maxillary molars though quotidian may rarely be displaced to the floor of the maxillary sinus, the orbital floor, or may be horizontally placed or inverted vertically, complicating removal.\[[@ref3]\] Inversion is "the malposition of a tooth in which the tooth has reversed and is positioned upside down."\[[@ref4]\] Impacted inverted maxillary third molars are very rare. Hereby described are the inverted maxillary third molar impactions which we encountered over 4 years.

C[ASE]{.smallcaps} R[EPORTS]{.smallcaps} {#sec1-2}
========================================

Case 1 {#sec2-1}
------

A 40-year-old male had pain in his upper right back tooth and was diagnosed with having an impacted and inverted maxillary wisdom tooth adjacent to a carious second molar on orthopantomogram (OPG) \[[Figure 1a](#F1){ref-type="fig"}\]. After being informed of the possible treatment options and complications, he opted for surgical removal of 18 with root canal treatment in 17. Transalveolar extraction was performed by removing the bone overlying 18, luxating and laterally transposing the tooth, and removing it *in toto*. The extraction site was examined to have no perforation of the sinus floor \[[Figure 1b](#F1){ref-type="fig"}\]. Healing was satisfactory, and the patient continues follow-up.

![(a) Impacted and inverted symptomatic 18 on OPG. (b) OPG after transalveolar extraction](AMS-9-484-g001){#F1}

Case 2 {#sec2-2}
------

A female patient of 27 years presented with pain and swelling over the right upper back tooth region since 2 months which did not subside even with antibiotics. Her OPG revealed an impacted and inverted right maxillary third molar \[[Figure 2a](#F2){ref-type="fig"}\]. Aspiration of the swelling revealed a dirty-colored fluid \[[Figure 2b](#F2){ref-type="fig"}\] with pus and protein content \>5 mg/dl when subjected to biochemical examination. She was subsequently subjected to transalveolar extraction of the same by cautious and extensive bone guttering and deroofing of 18 on its buccal aspect for lateral transposition. Enucleation of the follicular lining was done along with tooth extraction \[[Figure 2c](#F2){ref-type="fig"}\]. Although the maxillary sinus floor was breached during removal, an intact sinus lining remained. Histopathological evaluation of the follicle revealed a dentigerous cyst. The patient was kept on antihistamines and nasal decongestants prophylactically. The patient was relieved of her presenting symptoms and healing was uneventful. On sequential follow-up of 6 months, no postoperative complications were observed.

![(a) Impacted and inverted 18 (b) Fine needle aspiration cytology revealed dirty-colored aspirate with pus and high protein content. (c) 18 surgically removed by lateral transposition method](AMS-9-484-g002){#F2}

Case 3 {#sec2-3}
------

A 54-year-old female who reported for extraction of multiple root stumps and grossly carious teeth was diagnosed with an inverted impacted 28 on routine radiographs \[Figure [3a](#F3){ref-type="fig"} and [b](#F3){ref-type="fig"}\]. On being informed of the same and the possible treatment options, she opted for conservative management since she was asymptomatic with no associated pathological findings. She continues follow-up.

![Impacted inverted 28 seen on orthopantomogram and radiovisiography (a and b), asymptomatic with no pathological change, conservatively managed](AMS-9-484-g003){#F3}

Case 4 {#sec2-4}
------

A 38-year-old male patient was diagnosed with an impacted and inverted maxillary third molar (28) when he was subjected to cone-beam computerized tomography for consideration of implant placement to replace his missing lower left molars \[[Figure 4](#F4){ref-type="fig"}\]. Since he was asymptomatic and showed no pathological changes, the patient did not undergo any treatment for the same but is on follow-up.

![Inversion of impacted 28 as seen on cone-beam computerized tomography, asymptomatic, conservatively managed](AMS-9-484-g004){#F4}

Case 5 {#sec2-5}
------

A 47-year-old female who reported for sensitive and carious teeth was diagnosed with an inverted impacted 28 on routine radiograph \[[Figure 5](#F5){ref-type="fig"}\]. On being informed of the same, she opted for conservative management as she was asymptomatic and continues follow-up.

![Impacted inverted 28 seen on orthopantomogram, asymptomatic with no pathological change, conservatively managed](AMS-9-484-g005){#F5}

D[ISCUSSION]{.smallcaps} {#sec1-3}
========================

Maxillary third molar impactions can be classified based on their anatomical position according to their relative depth in the bone (Class A, B, and C),\[[@ref5]\] with respect to the long axis of maxillary second molars (Position I, II, and III), and according to their relationship to the maxillary sinus (showing sinus approximation or no sinus approximation).\[[@ref6][@ref7]\] Inverted impacted maxillary molars are the rarest to come across with their crown pointing upward and the root apex pointing toward the alveolar crest - a complicated impaction.\[[@ref8]\] The inverted maxillary third molars usually stay at their position for years without clinical manifestations\[[@ref9]\] but rarely may lead to complications, such as ectopic eruption into the nasal floor, resorption of the adjacent tooth, crowding, diastema formation, or development of pathology.\[[@ref10]\] The first case of inverted maxillary third molar tooth impaction was reported in 1973,\[[@ref11]\] and since then, very few have been reported till date \[[Table 1](#T1){ref-type="table"}\]. The high number of cases presented could be indicative of predisposition of the Indian population to inverted maxillary impactions with maximum literature from the same subcontinent as well.\[[@ref6][@ref10][@ref12][@ref13]\]

###### 

Incidence of inverted maxillary third molars impactions reported in literature

  Year   Authors                                        Impacted maxillary third molar inversions
  ------ ---------------------------------------------- ---------------------------------------------------------
  1973   Gold J and Demby N                             First reported case
  1979   Held HW                                        Rare single case
  2001   AlShamrani SM                                  Reported two cases
  2008   Pai V, Kundabala M, Sequier PS, Rao A          A single, rare inversion
  2011   Yuvaraj, Agarwal GD                            A case report
  2012   Mohan S, Kankariya H, Fauzdar S                Possible treatment protocols. Associated cyst
  2012   Chhabra S, Chhabra N, Dhillon G                Removal by lateral transposition method
  2013   Togoo RA                                       Rare case report
  2014   Ching -Yi C, Wen-Chen W, *et al*.              Chance find of a contralateral mandibular ameloblastoma
  2014   Das V, Das RD, Nemane A                        Unusual associated symptoms
  2015   Nedal Abu-Mostafa *et al*.                     Bilateral inverted maxillary third molars
  2015   Ranjana J, Supritha M, Praveen C, Kulkarni D   A rare incidental finding on CT
  2016   Popli G, Bansal V, *et al*.                    A rare occurrence
  2016   Sachdeva SK, Jayachandran S, *et al*.          Unusual case reports with literature review

CT=Computed tomography

No fixed treatment protocol exists for inverted upper third molar impactions. The decision about their treatment is of paramount importance, although they are sparsely encountered. Conservative treatment is the ubiquitous choice, being the safest, particularly if barriers of bone and mucosa against infections are intact and are free of any pathology.\[[@ref14]\] Inverted impacted maxillary molar warrants removal if the tooth follicle has an associated pathology or the patient is symptomatic and surgical management should be instituted at the earliest. Sometimes, even asymptomatic patients may need surgical intervention owing to the possibility of infection.

Surgical intervention for inversions is more formidable than for other maxillary molar impactions due to their challenging access. This is due to the greatest diameter of the crown being upward toward the floor of maxillary sinus,\[[@ref12]\] which requires aggressive and exhaustive bone guttering in the maxillary tuberosity region.\[[@ref15]\] This leads to a significantly larger extraction socket as compared to normal which is a major disadvantage as it negatively affects the prosthetic rehabilitation when required. Extensive loss of bone during removal also leads to longer healing periods as inversions are complete bony impactions.\[[@ref7]\] Another major concern is the increased possibility of tooth displacement into the maxillary sinus, infratemporal space or pterygopalatine fossa (orange seed phenomenon) which can be forbidding to retrieve.\[[@ref16]\] Other complications to be considered during removal include creation of an oroantral communication, bleeding, possibility of nerve damage, or alveolar fracture during elevation.\[[@ref7]\] It is essential to be aware of these possibilities to assess surgical difficulty before facilitating treatment planning and patient management. The incidence of complications associated with such surgical removal is listed in [Table 2](#T2){ref-type="table"}. A thorough analysis of history, clinical symptoms, and radiographic findings along with the patient\'s medical condition, age, and functional and behavioral needs should be cautiously weighed against the tooth\'s difficulty index along with complications that could be encountered either during or after removal.\[[@ref11]\] If planned for surgery, the surgeon should carefully analyze the risk factors and inform the patient about the same with modification of the surgical approach as necessary.

###### 

Complications associated with surgical extraction of impacted maxillary third molars

  Literature                       Complications with impacted maxillary third molar removal
  -------------------------------- ---------------------------------------------------------------------------------------------------------
  Archer, 1975                     Displacement of tooth, tuberosity fracture, damage to second molar
  Winkler *et al*., 1977           Tooth displacement into infratemporal space
  Oberman *et al*., 1986           Accidental displacements of impacted maxillary third molars
  Gulbrandsen *et al*., 1987       Tooth displacement into infratemporal space
  Alling, 1993                     Maxillary tuberosity fracture, fusion with second molar, alveolitis
  Dawson *et al*., 1993            Tooth displacement into infratemporal space
  Patel M *et al*.,1994            Accidental displacement of impacted maxillary third molars
  Wachter and Stoll, 1995          Oroantral communication
  Anderson *et al*., 1998          Tooth displacement into sinus, risk of bleeding, alveolar fracture
  Cassio ES *et al*., 2005         Displaced into maxillary sinus
  Munoz-Guerra, 2006               Subperiosteal abscess of the orbit
  Dimitrakopoulos, 2007            Displacement of a maxillary third molar into the infratemporal fossa
  Rothamel *et al*., 2007          Oroantral communication
  Voegelin *et al*., 2008          Abscess, infection
  Sverzut C. E *et al*., 2009      Tooth displacement into infratemporal space
  Goshlasby *et al*., 2010         Retrobulbar hemorrhage with proptosis
  Gómez *et al*., 2010             Displacement into infratemporal fossa
  Selvi F. *et al*., 2011          Tooth displacement into infratemporal space
  Kocaelli *et al*., 2011          Displacement of a maxillary third molar into the buccal space
  Bodner *et al*., 2012            Tooth displacement into infratemporal space
  Kanagasabapathy *et al*., 2013   Maxillary tuberosity fracture, subconjunctival hemorrhage following extraction of maxillary third molar
  Özer N *et al*., 2013            Displacement into pterygopalatine fossa
  Lee D *et al*., 2013             Displacement into the lateral pharyngeal space
  Das V *et al*., 2014             Severe pain, numbness over mid-face and TMJ, ear fullness, blurred vision
  Pourmand *et al*., 2014          Oroantral communication, alveolitis, tooth displacement
  Carvalho *et al*., 2014          Bleeding, laceration of flap, crown/root fracture, tuberosity fracture, oroantral communication
  Rammal *et al*., 2014            Displacement into infratemporal fossa or maxillary sinus
  Jayan R *et al*.,2015            Excessive bone removal, infection
  Popli *et al*., 2016             Oroantral communication
  Kajla *et al*., 2016             Tooth displacement into infratemporal space

TMJ=Temporo mandibular joint

The inverted impactions that we operated upon were symptomatic and removed only after informed written consent of the patients. They were in proximity to the right maxillary sinus and pterygoid plates and completely within bone. After careful clinical and radiographic examination, surgical treatment by bone guttering, lateral transposition, and removal was done with uneventful healing. Dentigerous cyst in one of our cases with two reports in literature\[[@ref11][@ref13]\] highlights the possibility of developing these if left untreated in bone. No other associated pathologies have ever been reported, with only an accidental contralateral unicystic ameloblastoma noted in a patient.\[[@ref17]\]

Although no complication postsurgery was observed, it is always a possibility and patients should be kept on follow-up. Those inversions that were left unoperated were due to the absence of any indication for removal, unwillingness for surgery, and possibility of a reduced tuberosity region which decreases the stability of proposed prosthesis in those individuals.

With recent advents in armamentarium and surgical expertise, removal of these inverted impacted maxillary molars can be attempted. The advent of fiber-optic endoscope in dentistry, which can be used to remove such tooth from sinus or nasal cavity, can greatly reduce the associated morbidity.\[[@ref18]\]

We thus present extremely rare cases of inverted and impacted third molars in the maxilla, which were subjected to either conservative or surgical management. This case series adds to the present limited academic literature available on impacted maxillary molar inversions and highlights the probable predisposition of Indians for these which should be investigated further.

C[ONCLUSION]{.smallcaps} {#sec1-4}
========================

The treatment of inverted impacted teeth should depend upon the patient\'s complaints, clinical findings, presence of associated pathology, and choice of surgical technique. Conservative treatment is the ubiquitous choice for inverted upper third molar impactions, being the safest, but surgical intervention can be carried out after carefully weighing the possible complications that can arise.
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